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WKHLU EXVLQHVV VWUDWHJLHV >@ >@$Q DQDO\VLV RI WKHEXVLQHVV
DQG LQIRUPDWLRQ PDQDJHPHQW SURFHVVHV UHODWHG WR WKH
DXWRPDWLRQHTXLSPHQWSURGXFHU)HVWR$*	&R.*VKRZHG
WKDWLQVWHDGRIRIIHULQJVHSDUDWHSURGXFWVWKHFRPSDQ\WHQGVWR
RIIHU FRPSOH[ SURGXFWV ZKLFKPD\ FRQVLVW RI VHYHUDO RWKHU
SURGXFWV ZKROH LQWHJUDWHG V\VWHPV DQG DOVR VRIWZDUH XQLWV
XVLQJGLIIHUHQWVHUYLFHV>@>@
7KLV LV D UHDFWLRQ RQ PDUNHW FKDOOHQJH WKH FRPSRQHQW
PDUNHWLVKLJKO\FRPSHWLWLYHDQGIRUPRVWFRPSDQLHVLWLVKDUG
WRFRPSHWHZLWKFKHDSSURGXFWLRQIURPORZZDJHFRXQWULHV$





GRPDLQ FRPPXQLFDWLQJ YDOXHV EDVHG RQ D FRPELQHG VHW RI
FRPSRQHQWVHQDEOHVDQGLPSURYHVILQGLQJDPDWFKLQJVROXWLRQ
IRUDJLYHQDSSOLFDWLRQSUREOHP
7KH FRQVLGHUHG FRPSDQ\ SURGXFHV SQHXPDWLF HOHFWURQLF





,Q WKH FRQVLGHUHG FRPSDQ\ WKHVH FKDQJHV FDXVHG DQ
DSSHDUDQFHRIDQRWKHUYLHZWRWKHSURGXFWOLIHF\FOHGHILQHGDV
D QHZ LQWHJUDWHG EXVLQHVV PRGHO WKDW XVLQJ QHZ ,&7
WHFKQRORJLHV LPSOHPHQWV DQ LQWHJUDWHG FRRSHUDWLYH DQG
FROODERUDWLYH PDQDJHPHQW RI SURGXFW UHODWHG GDWD DORQJ WKH
HQWLUH SURGXFW OLIHF\FOH >@ 3URGXFW OLIHF\FOH PDQDJHPHQW
FDQSURYLGH D VKDUHG SODWIRUP IRU FUHDWLRQ RUJDQLVDWLRQ DQG
GLVVHPLQDWLRQRISURGXFWUHODWHGNQRZOHGJHDFURVVWKHEXVLQHVV
SURFHVVHV DQG LQIRUPDWLRQ V\VWHPV UHODWHG WR WKH SURGXFW
OLIHF\FOH 7KH FRPSDQ\ KDV WR HODERUDWH PRUH DFFXUDWH DQG
UHDFWLYHSODQVLQRUGHUWREHDEOHWRNHHSXSZLWKWKHHFRQRPLF
FKDOOHQJHV 7RJHWKHU ZLWK FKDQJHV LQ WKH SURGXFW OLIHF\FOH
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LQ  >@ ,W ZDV DLPHG DW PRGLILFDWLRQ RI ZRUN DQG
LQIRUPDWLRQ IORZV UHODWHG WR FRQILJXUDWLRQ RI SURGXFW
FRPELQDWLRQV
7KHEXVLQHVVSURFHVVUHRUJDQL]DWLRQVWDUWHGZLWKVHWWLQJXS
D SURGXFW RQWRORJ\ RULJLQDOO\ DLPHG DW SURGXFW FRGLILFDWLRQ
RUGHU FRGH VFKHPH >@ 7KH UHVXOWLQJ RQWRORJ\ FRQVLVWV RI
PRUHWKDQFODVVHVRUJDQL]HGLQWRDIRXUOHYHOWD[RQRP\
ZKLFKLVEDVHGRQWKH9'0$FODVVLILFDWLRQ>@7D[RQRPLFDO
UHODWLRQVKLSV VXSSRUW LQKHULWDQFH WKDW PDNHV LW SRVVLEOH WR







DV D UHVXOW WKH YDOXHV FDQ EH UHXVHG IRU GLIIHUHQW SURGXFW
IDPLOLHV7KLVLVDNH\HQDEOHUIRUPRGXODUSURGXFWVWUXFWXUHV
DFKLHYHG E\ WKH DELOLW\ WR FRPSDUH SURGXFW FRPSRQHQWV DQG
WKHLUGHVFULSWLRQV
7KHQ EDVHG RQ WKH GHYHORSHG RQWRORJ\ WKH FRPSOH[
SURGXFWPRGHOOLQJGHVLJQDQGV\VWHPKDVEHHQLPSOHPHQWHG
&RPSOH[SURGXFW FRQILJXUDWLRQPRGHOVFRQVLVW RI WZRPDMRU
SDUWV SURGXFW FRPSRQHQWV DQG UXOHV &RPSOH[ SURGXFW
FRPSRQHQWV FDQ EH WKH IROORZLQJ VLPSOH SURGXFWV RWKHU
FRPSOH[ SURGXFWV DQG DSSOLFDWLRQ GDWD 7KH VHW RI
FKDUDFWHULVWLFV RI WKH FRPSOH[ SURGXFW LV D XQLRQ RI
FKDUDFWHULVWLFV RI LWV FRPSRQHQWV 7KH UXOHV RI WKH FRPSOH[
SURGXFWV DUH XQLRQ RI WKH UXOHV RI LWV FRPSRQHQWV SOXV H[WUD
UXOHV $SSOLFDWLRQ GDWD LV DQ DX[LOLDU\ FRPSRQHQW ZKLFK LV
XVHG IRU LQWURGXFWLRQ RI VRPH DGGLWLRQDO FKDUDFWHULVWLFV DQG
UHTXLUHPHQWV WR WKH SURGXFW IRU H[DPSOH RSHUDWLQJ




SURGXFW RU VROXWLRQ FRQILJXUDWLRQ LQ DFFRUGDQFH ZLWK JLYHQ
UHTXLUHPHQWVFDQEHDXWRPDWHG$SLORWUHVHDUFKSURMHFWDLPHG
DWGHYHORSLQJDWRROFDOOHG&21)LJZDVDLPHGDWWHVWLQJWKLV
SRVVLELOLW\ 7KH WRRO VXSSRUWHG WKH FRQILJXUDWLRQ SURFHVV LQ
WHUPVXVHGZLWKLQWKHFRPSDQ\FRPSDQ\¶VNQRZOHGJHOHYHO












QRW LQ WKH UXQWLPH LH FRQILJXUDWLRQ DQG RUGHU FUHDWLRQ
DSSOLFDWLRQV EXW LQ WKH EXLOGWLPH LH VHWWLQJ XS DQG




LQ EXVLQHVV SURFHVVHV DQG LQIRUPDWLRQ V\VWHPV DW WKH
FRQVLGHUHG FRPSDQ\ UHODWHG WR OLIH F\FOH PDQDJHPHQW IRU
SURGXFWDQGV\VWHPFRQILJXUDWLRQV7KRXJKWKHUHVHDUFKUHVXOWV
DUHEDVHGRQWKHDQDO\VLVRIRQHFRPSDQ\WKHSUHVHQWHGZRUN
FDQ JLYH VLJQLILFDQW LQSXW WR DFKLHYH EHQHILWV IRU FRPSRQHQW
PDQXIDFWXUHUVWKDWWHQGWREHFRPHV\VWHPYHQGRUVLQJHQHUDO
7KHUHPDLQGHURIWKLVSDSHULVRUJDQL]HGDVIROORZV&KDSWHU
 SUHVHQWV LPSDFWV WKDW WKH LQWURGXFWLRQ RI FRPSOH[
FRQILJXUDEOH SURGXFWV DQG V\VWHPV KDV RQ JHQHUDO 3/0
FRQFHSWV&KDSWHUGHVFULEHVKRZDFRPSDQ\VKRXOGUHDFWRQ
WKHVH LPSDFWV E\ LQWURGXFLQJ FKDQJHV WR WKH FRQILJXUDWLRQ
UHODWHGEXVLQHVVSURFHVVHVDQGLQIRUPDWLRQV\VWHPV&KDSWHU
SUHVHQWV D FDVH VWXG\ VKRZLQJ FXUUHQWO\ RQJRLQJ
LPSOHPHQWDWLRQ RI WKHVH FKDQJHV DW )HVWR $* 	 &R .*
)LQDOO\&KDSWHUVXPPDUL]HVDQGFRQFOXGHVWKLVSDSHU
2. Product Lifecycle Support for Product and System 
Configurations 
3/0 HQFRPSDVVHV WKH SURFHVVHV QHHGHG WR ODXQFK QHZ
SURGXFWV PDQDJH FKDQJHV WR H[LVWLQJ SURGXFWV DQG UHWLUH
SURGXFWVDWWKHHQGRIWKHLUOLIH,QWKLVVHQVHW\SLFDOSURGXFW
OLIH F\FOH VWDJHV DUH GHYHORSPHQW LQWURGXFWLRQ JURZWK
PDWXULW\DQGGHFOLQH>@7KHGHYHORSPHQWVWDJHLVZKHQQHZ
SURGXFWV DUH FRQFHLYHG DQG SUHSDUHG IRUPDQXIDFWXULQJ )RU
YDULDQWULFK SURGXFWV WKH VWDJHV LQWURGXFWLRQ DQG JURZWK DV
ZHOO DV WKH PDWXULW\ DUH W\SLFDOO\ VXSSRUWHG ZLWK SURGXFW
FRQILJXUDWRUV7KHGHFOLQHVWDJHLQFRQWUDVWWRSUHYLRXVRQHV
LV WKH ODWHVW VWDJH DW ZKLFK HLWKHU D FRQVLGHUHG SURGXFW LV










7KH FRPSOH[ SURGXFWV\VWHP YLHZ FRPHV IURP WKH
DSSOLFDWLRQVLGHWDEOH$IWHUGHILQLQJRIWKHDSSOLFDWLRQDUHD
FRQILJXUDWLRQUXOHVDQGFRQVWUDLQWVWRWKHSURGXFWDUHGHILQHG
7KH\ DUH IROORZHG E\ FKDUDFWHULVWLFV DQG SURGXFW VWUXFWXUH
GHILQLWLRQ)LQDOO\ WKHDSSVVRIWZDUHDSSOLFDWLRQVHQULFKLQJ
WKH SURGXFW IXQFWLRQDOLW\ RU LPSURYLQJ LWV UHOLDELOLW\ DQG
PDLQWHQDQFHDUHGHILQHG7KHVDPHDSSOLHVWRWKHVDOHVVWDJH
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
$V D UHVXOW LPSOHPHQWLQJ VXFK DSSOLFDWLRQFRQVWUDLQWV
SURGXFWYLHZDGGUHVVHVWKHSUREOHPRIGHVLJQLQJWKHFXVWRPHU
YLHZ RQ SURGXFW VHOHFWLRQ FRQILJXUDWLRQ DQG SURFHVVLQJ
GHILQLQJ XVHU H[SHULHQFH ³WDONLQJ LQ D FXVWRPHU
XQGHUVWDQGDEOHODQJXDJH´>@
$V LW ZDV DOUHDG\ PHQWLRQHG EDVHG RQ WKH GLIIHUHQW
FRPSOH[LW\OHYHOWKHFRPSDQ\¶VSURGXFWVFDQEHFODVVLILHGDV
VLPSOHGLVFUHWHFRPSRQHQWVFRQILJXUDEOHSURGXFWVRUV\VWHP
FRQILJXUDWLRQV2I FRXUVH WKH VHOHFWLRQ DQG FRQILJXUDWLRQ RI
WKHVHGLIIHUHQWW\SHVQHHGVWREHDGGUHVVHGDFFRUGLQJO\%XWWKH
FXVWRPHU VKRXOG QRW EH DZDUH RI WKLV GLVWLQFWLRQ 7R WKH
FXVWRPHUWKHVDOHVSURFHVVVKRXOGDOZD\V´IHHO´WKHVDPH
7KHGLIIHUHQWVWDJHVRIWKH3/0SURFHVVLQWKHFRPSDQ\DUH





RQ WHFKQLFDO IDFWV $ FXVWRPHU RQ WKH RWKHU KDQG PD\ QRW
NQRZDERXWWKHWHFKQLFDOGHWDLOVRIWKHFRPSDQ\¶VSURGXFWVRU
HYHQZKDWNLQGRISURGXFWKHPD\XVHWRVROYHKLVDSSOLFDWLRQ
SUREOHP 7KLV LV WKH UHDVRQ ZK\ WHFKQLFDO SURGXFW GHWDLOV
VKRXOGEHKLGGHQXQGHUWKHDSSOLFDWLRQOD\HU,QDGGLWLRQWKH







D QHZ UROH RI ³V\VWHP DUFKLWHFW´ UHVSRQVLEOH IRU WKH KROLVWLF
YLHZ WR WKH V\VWHP DQG LWV FRQILJXUDWLRQ GHVFULSWLRQ RI LWV
IXQFWLRQDOLW\DQGDSSOLFDWLRQVDQGGHVLJQLQJDFXVWRPHUYLHZ
WRLW
3. Proposed Approach 




FRQWUDU\ LV WKDW WKH FRPSDQ\ LV LQWHUHVWHG LQ VHOOLQJ ODUJH
DPRXQWV RI SURGXFWV IRU ZKLFK SURGXFW GLYHUVLILFDWLRQ LV D
JRRGFKRLFH7KHFXVWRPHURQWKHRWKHUKDQGLVLQWHUHVWHGLQ



























WKH SURGXFW FRPSDQLHV RIWHQ GHVFULEH IXQFWLRQV E\ XVLQJ
WHFKQLFDO FKDUDFWHULVWLFV &XVWRPHUV DUH QRW LQWHUHVWHG LQ
VHDUFKLQJIRUWKHULJKWSURGXFWLQODUJHVHWVRISURGXFWVWKDWDUH




WKLV IRFXVRQ WKH FXVWRPHU¶V DSSOLFDWLRQSUREOHPD ³VROXWLRQ
FRQILJXUDWLRQ´ ± LH LW LV EDVHGRQ ILQGLQJ D VROXWLRQ IRU WKH
JLYHQDSSOLFDWLRQSUREOHP
7KHQH[W OD\HUXQGHUQHDWK WKH DSSOLFDWLRQNQRZOHGJH LV D
³V\VWHPFRQILJXUDWLRQ´:KLOHFRPSRQHQWVDUHSURGXFHGDQG
VROGLQGLYLGXDOO\DWWKHFXVWRPHU¶VVLWHWKH\DUHW\SLFDOO\XVHG
LQ ODUJHU FRQWH[W HJ D VHQVRU DQ DFWRU DQG D FRQWURO XQLW
WRJHWKHU ZLWK FDEOHV WR FRQQHFW WKH FRPSRQHQWV )RU VRPH





2QH RI WKH PRVW FRPSOLFDWHG WDVNV LV XVLQJ WKH VROXWLRQ
FRQILJXUDWLRQ WR LGHQWLI\ ZKLFK SURGXFW RU V\VWHP LH
FRPELQDWLRQ RI SURGXFWV LV EHVW VXLWHG IRU WKH FXVWRPHU¶V
DSSOLFDWLRQ SUREOHP 7HFKQLFDOO\ D PDSSLQJ EHWZHHQ WKH






WKH DSSOLFDWLRQ OHYHO QHHG WR SUXQH WKH VHW RI SRVVLEOH
FRQILJXUDWLRQV RQ WKH WHFKQLFDO OHYHO VXFK WKDW WKH FXVWRPHU
QHHG QRW WDNH WKH VDPH GHFLVLRQ DJDLQ 7KLV PHDQV WKDW
FRQILJXUDWLRQLPSOLFDWLRQVVWHPPLQJIURPWKHDSSOLFDWLRQOHYHO
DUHFDOFXODWHGIRUDOOSRWHQWLDOSURGXFWVDQGRUV\VWHPVRQWKH
WHFKQLFDO OHYHO XQWLO H[DFWO\ RQH SURGXFW RU V\VWHP UHPDLQV
SRVVLEOH 7KHQ UHPDLQLQJ WHFKQLFDO GHWDLOV FDQ EH GHFLGHG
HLWKHU GLUHFWO\ E\ WKH FXVWRPHU RU DOVR KLGGHQ E\ IXUWKHU
DSSOLFDWLRQNQRZOHGJH
 &KDQJHVLQEXVLQHVVSURFHVVHVV




GHYHORSPHQW RI WKH LQGLYLGXDO SURGXFW :KHQ D FRPSDQ\
GHFLGHV WR EXLOG D SURGXFW WKH\ KDYH D SRWHQWLDO PDUNHW
VHJPHQW LQPLQG%DVLFDOO\ WKLV LV WKHSURGXFW¶VDSSOLFDWLRQ
:KLOH LQ WRGD\¶V SURFHVVHV IURP SURGXFW VSHFLILFDWLRQ WR
FRQVWUXFWLRQDQGPDQXIDFWXULQJWKLVNQRZOHGJHLVORVWLWZRXOG





7KLV LQFOXGHV WKH DSSOLFDWLRQ NQRZOHGJH 7KXV D QHZ UROH
HPHUJHVWKH³V\VWHPDUFKLWHFW´
7KH³TXRWHJHQHUDWLRQSURFHVV´LVUHVSRQVLEOH IRUFUHDWLQJ
KLJK TXDOLW\ TXRWH GRFXPHQWV ± EDVHG RQ WKH GDWD SURYLGHG
IURP WKHQHZSURGXFW GHYHORSPHQWSURFHVV'HVSLWH WKH IDFW
WKDW VHOHFWLQJ DQG FRQILJXULQJ V\VWHPV LV D ELW PRUH
FRPSOLFDWHG WKDQ VHOHFWLQJ DQG FRQILJXULQJ VLQJOH SURGXFWV
WKLVSURFHVVGRHVQRWFKDQJHPXFK
7KH ³RUGHU SURFHVVLQJ SURFHVV´ LV UHVSRQVLEOH IRU
ORJLVWLFDOO\ SURYLGLQJ ZKDWHYHU LV RIIHUHG GXULQJ WKH TXRWH
JHQHUDWLRQ SURFHVV 7KLVPHDQV WKDW WKH SURFHVV QHHGV WR EH
DGDSWHG LQ RUGHU WR PDQXIDFWXUH DQG VKLS V\VWHP
FRQILJXUDWLRQV :KLOH FRPSRQHQW PDQXIDFWXUHUV W\SLFDOO\
RSWLPL]H WKHLU ORJLVWLFSURFHVVHV WRPDQXIDFWXUHVWDQGDUGL]HG
FRPSRQHQWV LQ ODUJH VFDOHV UHTXLUHPHQWV RQ PDQXIDFWXULQJ
V\VWHPFRQILJXUDWLRQVDUH UDWKHU WKHRSSRVLWHRSWLPL]LQJ WKH
ORJLVWLFSURFHVV LQRUGHU WRFUHDWH LQGLYLGXDOFRPSRVLWLRQV LQ
³ORWVL]H´
 &KDQJHVLQLQIRUPDWLRQV\VWHPV





GDWD HJ WHFKQLFDO FKDUDFWHUVLWLFVYLD3'0V\VWHPVRU&$'
ILOHVWRPDQXIDFWXULQJDQGVRRQ$WWKHWLPHDVDOHVFKDQQHO
LV VHW XS IRU WKH QHZ SURGXFW WKH LQLWLDO GDWD IURP SURGXFW
VSHFLILFDWLRQ LV ORVW7KXV D QHZ UHTXLUHPHQW IRU HIIHFWLYHO\
VHWWLQJ XS VDOHV FRQILJXUDWRUV DQG DIWHUVDOHV VXSSRUW LV D
FRQWLQXRXV GDWDEDVH .QRZOHGJH DERXW WKH SURGXFW¶V
DSSOLFDWLRQGRPDLQVKRXOGEHIRUPDOO\DFTXLUHGDOUHDG\LQWKH
HDUO\SKDVHVRIQHZSURGXFWGHYHORSPHQW,QWKLVFDVHWKHGDWD
LV DYDLODEOH ZKHQHYHU QHHGHG LQ ODWHU VWHSV RI WKH SURGXFW
OLIHF\FOHSURFHVV
7\SLFDOO\ WKH QHZ SURGXFW GHYHORSPHQW SURFHVV LV
VWUXFWXUHG LQ VHYHUDO PLOHVWRQHV VXFK DV ³GHVLJQ DSSURYDO´
³WHFKQLFDODSSURYDO´RU³VDOHVDSSURYDO´'XULQJWKHHQWLUHOLIH
F\FOHGLIIHUHQW UROHVZRUNRQSURGXFWFHQWHUHGGDWDSURGXFW
PDQDJHUV HQJLQHHUV FRQWUROOHUV PDUNHWLQJ VDOHV SHUVRQQHO
DQGVRRQ7KXVHLWKHU WKHUHOHYDQWSURGXFWGDWDQHHGV WREH
KDQGHGRYHU±DQGSRWHQWLDOO\WUDQVIRUPHG±IURPDSKDVHRI
WKH OLIHF\FOH WR ODWHUSKDVHVRU WKHUH LVD VLQJOH LQIRUPDWLRQ
V\VWHPZLWKZKLFKDOOWKHGLIIHUHQWUROHVFDUU\RXWWKHLUGDLO\
ZRUN HYHU\ UROH RQ WKHLU VSHFLILF YLHZ RQ D SRUWLRQ RI WKH




EH FDSDEOH RI GHVLJQLQJ PRGXODU SURGXFW DUFKLWHFWXUH 7KLV
PHDQVWKDWXVLQJVXFKDQHQYLURQPHQWLWPXVWEHSRVVLEOHWR
UHXVH VLQJOH SURGXFW PRGHOV LQ WKH VFRSH RI V\VWHP
FRQILJXUDWLRQV DQG DVVLJQ SURGXFW RU V\VWHP PRGHOV WR
DSSOLFDWLRQ NQRZOHGJH 7KLV UHTXLUHV WKH GHILQLWLRQ RI ZHOO
IRUPHGSURGXFWPRGHOLQWHUIDFHVWRDOORZIRUPRGXODULW\6XFK
LQWHUIDFHVHQDEOHD³EODFNER[´DSSURDFKLQZKLFKDOOSURGXFWV




DFWLYLWLHV RQ WKH GLIIHUHQW SDUWV RI SURGXFW V\VWHP DQG
DSSOLFDWLRQ PRGHOV ZLWKRXW ORVLQJ WUDFN RI FKDQJHV DQG
LPSOLFDWLRQWKDWVXFKFKDQJHVKDYH
4. Case Study 
7KLV VHFWLRQ LOOXVWUDWHV WKH ILUVW IRXU VWHSVRI WKH OLIHF\FOH
PDQDJHPHQW IRU WKH ³&RQWURO FDELQHW´ SURGXFW 7KLV LV D
FRPSOH[ SURGXFW FRQVLVWLQJ RI D ODUJH QXPEHU RI GLIIHUHQW






PDWHULDOV LQ RUGHU WR JHW WKH FRQWURO FDELQHW 1RZ ZLWK D
KROLVWLF YLHZ WR WKH FRQWURO FDELQHW DV WR D VLQJOH FRPSOH[
SURGXFWLWFDQEHFRQILJXUHGDQGRUGHUHGDVRQHSURGXFW
$W WKH ILUVW VWDJH EDVHG RQ WKH GHPDQG KLVWRU\ WKHPDLQ
UHTXLUHPHQWV DQG FRPSRQHQWV DUH GHILQHG DW WKH PDUNHW
HYDOXDWLRQVWDJH
7KHQ DW WKH HQJLQHHULQJ VWDJH WKH FRPSRQHQWV EDVHOLQH
FRQILJXUDWLRQVEDVHGRQEUDQFKVSHFLILFDSSOLFDWLRQVDVZHOODV
SRVVLEOHFRQVWUDLQWVDUHGHILQHG7KHUHVXOWRIWKLVLVDVRXUFH




DQGFDSDELOLWLHVRI WKHFDELQHW DVZHOO DV UHVXOWLQJ OHDG WLPH
DQGSULFHILJ
%DVHG RQ WKH FXVWRPHUGHILQHG FRQILJXUDWLRQ HQJLQHHULQJ
GDWDFDQEHJHQHUDWHGLQDQDXWRPDWLFRUVHPLDXWRPDWLFZD\
ZKLFK LV XVHG IRU WKH SURGXFWLRQ VWDJH $V D UHVXOW WKH


















SURGXFWV WR WKH FXVWRPHUIULHQGO\ YLHZ IURP WKH V\VWHP
DSSOLFDWLRQ SHUVSHFWLYH ZKLFK UHTXLUHG DQ LQWURGXFWLRQ RI D
QHZ3/0UROHRI³V\VWHPDUFKLWHFW´7KHGHYHORSHGEXVLQHVV
SURFHVVDQGVXSSRUWLQJLQIRUPDWLRQV\VWHPVPDGHLWSRVVLEOHWR




ZLOO LQFOXGH DFKLHYLQJ DXWRPDWHG SURGXFWLRQ RI RWKHU
FXVWRPHUFRQILJXUHG V\VWHPV 7KH UHVHDUFK LV EDVHG RQ WKH
FRPSDQ\)HVWRKRZHYHUWKHUHVXOWVFDQJLYHVLJQLILFDQWLQSXW
WRDFKLHYHEHQHILWV IRUFRPSRQHQWPDQXIDFWXUHUVWKDW WHQG WR
EHFRPHV\VWHPYHQGRUVLQJHQHUDO
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